In this article, we have proposed a new control of a PV system connected to the grid. The goal is to reduce current and voltage harmonicsfor increasing the quality of delivered energy. First, we have modeled a PV panel. Then we have dimensioned the BOOST converter by finding L and C values. Next, we have used Perturb and Observe (P&O) Maximum Power Point Control (MPPT) to improve energy efficiency. Finally, We have developed a control of single-phase H-bridge inverter in order to eliminate the 3 rd ,5 th ,7 th and 9 th harmonics order, and added an LCLTo connect the PV inverter to the grid, an LCL betweenthe inverter and the grid. Theperformance of the proposed system was tested by computing spectrum and THD usingMatlab/Simulink software. The proposed architecture provides better Total Harmonic Distortion (THD) which satisfy the EN50160 requirement the THD must be less than 4.66%. We found that THD was decreased from 61.93% to 0.04%.
Introduction
Currently, photovoltaic systems are increased due to adverse environmental effects of conventional energy sources. Photovoltaic installations can be connected to the grid, which represents an important economy in terms of investment and operation. They use the grid as a storage mean. PV system generates power that feeds the grid through one or more converters and transformer. Most of PV systems use rectifiers that operate in inverter mode equipped with a maximum power point tracking.
The power delivered by a photovoltaic panel depend on environmental conditions. To extract the maximum power from a PV panel a maximum power point tracking (MPPT) techniques such as Hill Climbing (HC), Perturb and Observe (P&O), and incremental conductance (IC) are used [1] . PV Module has been presented including maximization of energy production, strategies control to reduce radianceand PV modules orientation. Several researchers present an analysis of the two important MPPT algorithms: the perturb-and-observe (P&O) and incremental conductance (INC). The aim was to clarify the misconceptions prevalent in the literature regarding these two trackers, they have contributed to the performance of the selection process of an appropriate MPPT for researchers and industry [2] [3] [4] .
In a recent work, P&O and INC have been implemented for a PV inverter, the aim is to prove if INC has a higher performance. Their performance using various perturbation frequencies and amplitudes has been compared. The results suggest that the two algorithms are similar [5] . A three-phase system has been proposed using a PV boost inverter with a miniboost configuration in order to increase the DC voltage within the influence of radiation to extract the power under the shading [6] and the low levels of radiance, the energy extraction obtained three attenuation design techniques for three phases operating schemes to improve efficiency and common-mode power problems [7] .
To obtain a higher yield with a reduction in size [8] , weight and cost is the reason that the transformerless inverter is more usable, particularly the electrical network [9] , [10] . However, the transformerless inverter suffers from the flow of leakage current through the parasitic capacitors between the PV and the ground. The value of the shedding current depends on the value of the parasitic capacitors the common-mode modulation method of a modified singlephase inverter grid tied flying inductor inverter with MPTT and suppressed leakage current [11] . 
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For cascaded H-bridge inverter there is several configuration and topologies, for the layout of the modular circuit [12] , [13] . Various control strategies are proposed in literature to control the converters [14] - [16] , including the space vector modulation (SVM), a PV system connected to the grid presents a PWM technic with shifted carrier, the sliding mode control (SMC) and a variable switching frequency (VSF) control technique [17] , [18] , which control each arm of a dual multilevel inverter [19] , and a full wave control to eliminate the first selective harmonics [20] . selective harmonic eliminated pulse width modulation (SHEPWM), is a switching method to achieve minimum harmonic and total harmonic distortion [21] , [22] . This paper presents a single phase PV system tied to grid modeling in MATLAB/Simulink. The main contribution is to have a perfect sinusoid for the grid current, thus we applied the P&O based MPPT algorithm to a boost converter in order to elevate the voltage generated by the photovoltaic modules, and a Newton-Raphson method to calculate switching angles in SHE technique, the proposed method was applied for the H-bridge single phase inverter to eliminate the 3 rd , 5 th , 7 th and 9 th harmonic. Moreover, a LCL filter has been used to eliminate current and voltage harmonics of the load connected between the inverter and the grid in order to satisfy the grid requirement.
System Modeling 2.1. PV Array
The photovoltaic cell used has been described by Equation 1. The equivalent circuit illustrated in Figure 1 .
Figure 1. PV equivalent circuit
The characteristic equation of PV cells is given by: The PV array was modeled in SIMULINK using NM55GK panel as shown in Figure 2 . The characteristics of the PV Module is given in the Table 1 . The I=f(V) and P=f(V) curves of the solar array are illustrated in Figure 3 . Simulations were performed at a constant temperature of 25°C at 1000 W/m² irradiation. 
DC-DC Converter
A boost converter has been used. It contains a controlled switch that allows changingthe mean value of a DC voltage source with high efficiency. The structure as shown in Figure 4 . requires a controlled switch. The Inductance L smoothest the input current to the source. Capacitor C can limit the output voltage ripple in the circuit diagram when the switch of The booster operation depends on the control of the switch: a. From 0 to αT: phase of accumulation of energy The switch is closed (On), the current increase in the inductance thus (storage of magnetic energy). The diode is then blocked and the load is disconnected from the power supply. b. From αT to T: freewheeling phase
The switch is open; the inductor is then in series with the generator. His fem is added to the generator (booster effect). The current passing through the inductance, the diode D, the capacitor C and the load R. This results in a transfer of the energy accumulated in the inductor to the capacity, which will fix the output voltage. Choice of inductance L: For the first phase (0<t<T)
During the "ON" state
The current is increased when the IGBT is blocked, according to the relation:
At the moment t=αT the current in the inductance reaches the peak value:
For the second phase (T <t <T)
At the instant t = T the current in the inductor reaches its minimum value: is the ripple of the current in the inductance At the end of the on state, the I L current has increased by:
The inductance dimensioning L, from a given current ripple, is carried out using the following equation:
Choice of capacity C:
To determine the expression of the voltage ripple if it is assumed that the current is perfectly constant. We have the following relation:
For 0 α =-. The resolution of this differential equation gives:
In t=αt we have:
α (20) Finally:
This expression shows us that the voltage ripple decreases when the switching frequency or the value of the capacitor C increase. The dimensioning of the capacitor C from a given voltage ripple is carried out using the following Equation:
The MPPT (Maximum Power Point Tracking) command allows extracting the maximum power from the PV generator. The control computes the appropriate duty cycle D. There are several types of MPPT command, in this work we have used the P&O command it consists in 2379 disturbing the Vpv voltage or the Ipv current by a small amplitude around its initial value and analyzing the behavior of the variation of resulting Ppv power. It is widely used because it is easy to implement [24] . The flow chart of P&O algorithm is shown in Figure 5 . 
DC-AC Converter
The proposed solution is applied to a cascaded single phase H-bridge inverter shown in Figure 7 and its output voltage in Figure 8 . The (SHE) technique in PV inverters problem's is to find an adequate switching angles namely  1 ,  2 ,  3 ...  n so the odd harmonics will be eliminated. Modulation rate is given as follow: p and 1 are the number of switching angles and the magnitude of the first harmonic order.
The resolution of the system (24) is carried out by Newton Raphson method. The five switching angles obtained are shown in Figure 9 . The range of the modulation index is = 0:0.01:1.
Figure 9. Angles vs Modulation index
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The corresponding harmonic amplitude matrix
Repeat the process for equations (28) and (29) , until the switching angles satisfied the desired degree of accuracy, and the solutions must satisfy the condition follow. Figure 10 . Output voltage of PV inverter and the FFT spectrum of the proposed N-R method.
LCL Filter
We have used a passive filter LCL to eliminate harmonics above 450 Hz to satisfy the IEEE norm. The line-side inductors of the LCL filter prevent the current harmonics injected from overloading the filter capacitors of the LCL filter.For choosing the LCL filter parameters are calculated in [25] . Figure 11 shows the single-phase LCL filter. 
Result and Discussion
For low power grid connected applications many research have been proposed. The single phase PV boost inverter system connected to the grid is implemented to supply a resistive load throw a LCL filter as shown in Figure 12 . The current output applied on grid side is illustrated in Figure 13 , and it's analyzed for the harmonic content and its Fourier spectrum is given in Figure 14 . We see that THD was decreased from 61.93% to 0.04% This percentage is within the limits of 4% specified by the IEC. Moreover, the output current and the output voltage are in phase which satisfies the IEEE requirement.
The PV systems must meet stringent power quality requirements set by the utility including low total harmonic distortion (THD) [26] shows the current, voltage and power injected into the grid. For the inverter output voltage, using a LC filter gives a THD about 4 %. The FFT analysis of Selective Harmonic Elimination (SHE) was discussed is reduced from 70.06% to 1.47% by using the LC filter in [27] . A PWM technique appliedto control the inverter It is observed from FFT analysis that the THD of output voltage tied to the grid is about 2.22% [28] . in this work [29] . they used a DC voltage source, a PWM technique to control the inverter and they found that the grid current has a THD of only 0.93%. Compared to those proposed topology of the photovoltaic system in our work we used a Photovoltaic Panel as a voltage source, since the voltage is not stable then we used the P and O method for tracking the maximum power point and a SHE technique to control the inverter. 
Conclusion
In this paper, a new architecture of PV grid-connected H-bridge cascaded single phase inverter was studied. A proposed MPPT algorithm is implemented to improve energy conversion efficiency and a boost converter sizing was achieved. A SHE technique using Newton Raphson 2383 method to find out the switching angles for an adequate PWM control the objectives are achieved by eliminating the first four odd harmonics of the output inverter voltage. The main contribution of this work is to reduce current and voltage load harmonics and increase the quality of delivered energy by the PV system tied to the grid through a low-pass filter. We have used an LCL filter to provide better harmonic attenuation. The THD was decreased from 61.93% to 0.04% which satisfy the IEEE requirement.
